Monolayer Generation of Vascular Endothelial Cells from Human Pluripotent Stem Cells.
The use of human pluripotent stem cells (hPSCs) for modeling human diseases and therapeutic applications requires differentiation methods that generate physiologically relevant cell types in a robust and standardized way. Herein, we describe an efficient and scalable monolayer protocol to convert pluripotent stem cells into vascular endothelial cells using defined culture conditions.The combinatorial use of small molecule compounds, growth factors as well as morphogens directs human pluripotent stem cells toward endothelial cells within 6 days. The protocol has the capacity to generate endothelial cells with high efficiencies of up to 80%. An additional immunomagnetic cell purification step that is based on the surface marker VE-cadherin results in a virtually pure population of endothelial cells. In a subsequent expansion step human PSC-derived endothelial cells can be further propagated, while maintaining their endothelial identity. Thus, our differentiation protocol enables the generation of hPSC-derived endothelial cells at a scale that is relevant for drug discovery campaigns or clinical applications.